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MHOrOKJIETOHHAH IIPHPOflA KHH^OCIIOPHJJHll 
H POJIb nOJIHMEPH3AIJim H OJIHrOMEPH3AU;HH 
B nPOHCXOJKflEHHH MHOrOKJIETOMHOCTH 

C. C. IIIyjibMaH 

3oojiorHHecKiiii iiHCTHTyT AII GGGP, JleHHHrpa/j; 

KHH^ocnopH^HH paccMaTpHBaiOTCH nan caMOCTOHTejiBHan BeTBt, ^ocTHrmaa MHoro- 
KJieToaHoro coctohhhh. Pa36iipaeTCH pojib nojiHMepH3au,HH h ojiHroMepH3au,HH roMOjiorna- 
HtlX H rOMOflHHaMHLIX OpraHOII^OB B 3BOJIK)Ii;HH npOCTeHIIIHX H B03HHKH0BeHHH MHOTOKJie- 
TOHHOCTH. 

Msynemie npe^CTaBHTejieii KJiacca Cnidosporidia no 3 BOJiHJio 6 oJiee Herao 
onpe^ejiHTb ero rpamipbi. B 3tom KJiacce ocTajincb b paHre no,n;KJiaccoB tojibko 
Myxosporidia h Actinomyxidia, ocHOBHbie OTJiHHHTejibHbie npn 3 HaKH koto- 
ptlX — MHOrOH^epHOCTb H MHOrOKJieTOBHOCTb, a TaKH^e ^H$$epeHI],HpOBKa 
n pa 3 ^ejieHne $yHKii;HH H^ep h KJieTOK (IIIyjibMaH, 1966; Mcch h IIIyjibMaH, 
1967, 1968). 

BereTaTHBHbie $opMbi MHKcocnopn^HH npe^CTaBJiniOT co6oii MHoron^ep- 
hhh chhijhthh. BHanajie npe^nojiarajiocb, hto b HeM Haxo^HTCH rbsl rana 
H^ep: BereTaTHBHbie h reHepaTHBHbie. Bojiee no3,n,HHe nccjie^OBaHHH c no- 
Moni;bio ajieKTpoHHoro MHKpocKona noKa3ajiH, hto Tan Ha3biBaeMbie reHepa¬ 
THBHbie H,n;pa OKa3ajiHCb OT^ejibHHMH aMeSon^HbiMH KJieTKaMH, aKTHBHO nepe- 
^BHraiomHMHCH b MHoroH^epHOM chhu,hthh (Grasse, 1960; Lom et Puytorac, 
1965a, 1965b; IIIyjibMaH, 1966). IlyTeM pa^a ^ejieHHH h ftHt^epeHpHapHH 

H3 TaKHx reHepaTHBHbix KJieTOK o6pa3yK)TCH MHoroKJieTOHHbie cnopbi, co- 
CTOHiii,He H3 A B y x (pe>Ke Tpex, nerapex hjih rnecTn) ctbopok, ,n;Byx (pe>Ke 
o^hoh, Tpex, neTbipex hjih rnecTn) nojinpHbix Kancyji co CTpeKaTejibHbiMH 
nojinpHbiMH hhthmh h o^hoto (pe>Ke ji; b yx) aMeSon^Horo 3apo^bima. 

y aKTHHOMHKCH^HH BereTaTHBHbie $OpMbI nO^aBJieHbl. OhH COCTOHT H3 ne- 
Tbipex (pe>Ke Sojibinero nncjia) KJieTOK. ^Be H3 hhx (pe>Ke nerape) — coMa- 
THHecKne KJieTKH, cooTBeTCTByiomHe MHoroH^epHOMy chhh;hthio c BereTaTHB- 
HbiMH H,n;paMH, b ftajibHeimjeM npeBpam,aiOTCH b oSojiOHKOBbie KJieTKH. M3 a b Y x 
BH yTpeHHHx KJieTOK — nponaraTHBHbix, cooTBeTCTByiomHx reHepaTHBHbiM 
KJieTKaM MHKeocnopH^HH, nyTeM eru,e 6ojiee cjionmoro npopecca ^ejieHHH 
H ^H$$epeHIi;HpOBKH B03HHKai0T Cnopbi, COCTOHIH,He H3 CpaBHHTeJIbHO Sojlb- 
rnoro HHCJia KJieTOK: Tpex ctbopok, Tpex nojinpHbix Kancyji, o^hoh —Tpex 
KJieTOK BHyTpeHHeii o6ojiohkh h pa3JiHHHoro nncjia aMeSon^Hbix 3apo^bimeH 
(o^Horo MHoroH^epHoro hjih pa3Horo nncjia orho -, pe>Ke ^Byn^epHbix). 

J],a>Ke 3th KpaTKne xapaKTepncTHKii noKa3biBaiOT, hto MHKeocnopH^HH 
H aKTHHOMHKCH^HH He MOTyT 6bITb Ha3BaHLI OftHOKJieTOHHblMH OpraHH3MaMH. 
nOBTOMy HeKOTOpbie HCCJie^OBaTeJIH HCKJIIOHaiOT KHH^OCnopH^HH H3 THna 
Protozoa h chhtbiot, hto ohh npoH3omjiH ot MHoroKJieTOHHbix 2Khbothbix 
b pe3yjibTaTe chjikhoh ^erpa^apnH, BLi3BaHHoii hx napa3HTHnecKHM o6pa30M 
>kh3hh (Poisson, 1953; Grell, 1956 h ^pyrne). O^HaKO nona Hejib3H ycTaHOBHTb 

HHKaKHX ^OCTOBepHblX CBH3eiI HH B MOp$OJIOrHH, HH B o6ffl,eM nJiaHe CTpoeHHH 
Me>K^iy KHH^OCnOpH^HHMH H KaKHMH-Jin6o ftpyTHMH MHOrOKJieTOHHbIMH >KHBOT- 

HbiMH . nonbiTKa BefijiH (Weill, 1938) paccMaTpnBaTb MHKeocnopH^HH KaK 
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HeoTeHHHecKyio $opMy HapKOMe,n;y3 — Cuninidae He Harnjia ce6e ctopohhh- 
kob, Tan Kan 6a3npoBajiacb tojibko Ha npncyTCTBHH CTpeKaTejiBHBix Kancyji 
h Ha 3JieMeHTax cxo^CTBa b 2KH3HemiOM n,HKJie. H to h ,o;pyroe Morjio bo3hhk- 
HyTb KOHBepreHTHO, o aeM CBH^eTejiBCTByeT OTcyTCTBne cxo^CTBa He tojibko 
b oSmeM njiaHe CTpoeHHH h b mop^ojiothh OT^ejiBHBix TKaHeii hjih KJie- 
TOK, HO H B CTpoeHHH CaMHX KJieTOK, CHa6>KeHHBIX CTpeKaTeJIBHOH HHTBK). 
HeMO>KeTHac y^OBJieTBopnTB h cxeMa perpeccHBHoii 3bojhoh,hh, npe^;jio>KeH- 
Haa ToTHiajiKOM (Gottschalk, 1957): Mesozoa (Diciemidae) —> Actinomyxidia 
Myxosporidia—> Microsporidia. Diciemidae — cpaBHHTejiBHO cjio>kho ycTpoeH- 
HBie OpraHH3MBI, COCTOHIU,ne H3 OTHOCHTeJIBHO 6oJIBIHOrO HHCJia KJieTOK. 
Hapy>KHBie KJieTKH y hhx CHa6>KeHBi pecHHHKaMH KaK y B3pocjiBix $opM, TaK 
H y Bcex nOKOJieHHH JIHHHHOK, B03HHKai0II],HX B npopecce CJIO>KHOrO >KH3HeHHOrO 
pnKJia. CTpeKaTejiBHLie kjictkh OTcyTCTByiOT. Y Bcex ocTajiBHBix rpynn >kh- 
BOTHBIX H3 CXeMLI TOTHiaJIKa peCHHHKH H BCe ftpyrne OpraHBI nepe^BH>KeHHH, 
KpoMe nceB^ono^Hii, OTcyTCTByiOT. Ha npoTaajeHHH Bcero hx >KH3HeHHoro 
pnKJia y Bcex HMeeTca CTpeKaTejiBHaa hhtb, a hx >KH3HeHHBiH h,hkji, kotopbih 
k TOMy >Ke He^ocTaTOHHO xopomo H3yaeH, b MeHBHieii Mepe cxo^eH c TaKOBBiM 
Mesozoa , ae m, CKaafeM, >KH3HeHHBiH h,hkji ^HreHeTHaecKHX cocajiBiijHKOB. 
KoHpenpHH ToTinajiKa ocHOBaHa rjiaBHBiM o6pa30M Ha TBep^OM y6e>K^;eHHH, 
hto napa3HTH3M Bcer^a Be,n;eT k HeorpaHnaemioMy ynpomemno opraHH3an,HH. 
Measly TeM npn napa3HTH3Me Hapa^y c ynponjeHneM opraHH3au,HH aam,e Ha- 
SjHO^aeTca He yMeHBineHHe, a 3aMeTHoe yBejinaemie pa3MepoB Tejia. CaMO 
napa3HTnaecKoe >KHBOTHoe, KaK 6bi oho hh ynpocTHJiocB, b oSipeM He bbixo^ht 
3a npe^ejiBi KpynHBix TaKCOHOB, k kotopbim othochtch hx CBoSoftHOKHBymne 
npe^KH. no3TOMy napa3HTHaecKne njiocKne aepBH ocTaiOTca hjiockhmh aep- 
bhmh, napa3HTHaecKHe KpyrjiBie aepBH He blixo^ht 3a npe^ejiBi Tnna KpyrjiBix 
aepBeii. To >Ke mo>kho CKa3aTB h 0 napa3HTnaecKHX panax^ HaceKOMBix h 
jjipyrnx MHoroKJieToaHBix napa3HTax. fljia npnHaTHa me B3rjia^OB ToTinajiKa 
Hy>KHO npH3HaTB bo3mo>khoctb cnepBa npeBpaipeHHa >khbothoto, y KOToporo 
y>Ke HaMeaaeTca pa3,o;ejieHHe Ha TKaHH (Mesozoa), b opraHH3MBi, HMeiomne 
tojibko KJieTOHHyio ^H(|)(|)epeHii,HpoBKy (Actinomyxidia h Myxosporidia ), 
a 3aTeM ya^e h b o^HOKJieToaHBiH opraHH3M (Microsporidia). Ha nocjie^HeM 
3Tane — nepexo^e k MHKpocnopn^HaM — (fjyHKipoi, KOTopBie y MHKeocnopH- 
ftHH HJIH aKTHHOMHKCH^HH BLinOJIHHJIH OT^eJIBHBie Cneii;HaJIH3HpOBaHHBie 
KJieTKH, ftOJiamBI npHHHTB OT^eJIBHBie OpraHOHftBI, T. e. aaCTH e^HHCTBeHHOH 
coxpaHHBHieHca KJieTKH, KOTopaa k TOMy me y hcxo^hbix npe^KOB ya^e 
He Morjia He 6bitb chjibho cneu,HajiH3HpoBaHHOH. CanTaTB MHKeocnopH^HH 
ynpOCTHBIHHMHCa aKTHHOMHKCHflHHMH TaK>Ke HeJIB3H. Bo-nepBBIX, y aKTHHO- 
MHKCHftHH, HMeiOIH,HX SoJiee yCJIO>KHeHHBie CnOpBI, BereTaTHBHBie $OpMBI 
ycTpoeHBi npom,e, aeM y MHKeocnopH^HH. Bo-btopbix, CTpoeHne cnop h nyTB 
hx o6pa30BaHHa y Kaa^oro no^Kjiacca ctojib 3aMeTH0 oranaaiOTca p;pyr 
ot ^pyra, hto HaiiTH cbh3b Mea^n;y 3thmh TaKCOHaMH Moamo, tojibko npnHHB 
npOHCXO>K^eHHe aKTHHOMHKCHftHH H MHKCOCnOpHftHH OT O^HOTO o6lH,erO, 
ho Sojiee npHMHTHBHO ycTpoeHHoro npe^Ka. KpoMe toto, napa3HTH3M y o^ho- 
KJieTOHHBix >khbothbix ^ajieKO He Bcer,n;a Be,n;eT k perpeccy. TaKHM o6pa30M, 
nocTpoeHne ToTinajiKa npe^CTaBJiaeT coSoii hhcto yM03pHTejiBHyio h (JopMajiB- 
Hyio cxeMy, He no^TBepamemiyio (JaKTnaecKHM MaTepnajiOM h He onpaB,o;aH- 
Hyio TeoperaaecKH. 

C ^ipyroii ctopohbi, o6pain,aeT Ha ce6a BHHMaHne SojiBinoe cxo^ctbo khh^o- 
cnopH^HH c HanSojiee hphmhthbhbimh npe^CTaBHTejiaMH >khbothoto papcTBa — 
aMeSaMH. Hx 3apo^BmiH h BereTaTHBHBie (JopMBi hmciot aMeSon^HBiii xapaK- 
Tep, ^BH>KeHHe ocym,ecTBJiaeTca tojibko c noMOiH,Bio jio>khohoh^6k, >KryTHKH 
h ^pyrne opraHon^Bi ^BH>KeHHa OTcyTCTByiOT Ha npoTa>KeHHH Bcero a^H3HeH- 
Horo n,HKJia. noaTOMy SojiBHiHHCTBO HCCJie^OBaTejieii npe^noanTaeT npn^ep- 

>KHBaTBca MHeHHH, BBiCKa3aHHoro em,e J], 0 (|)jieHH 0 M (Doflein, 1901), 0 npo- 
HCxo>K^;eHHH KHH^ocnopH^HH ot aMe6. 3tot nyTB, KaK mbi yBH^HM ^ajiBine, 
SnojiorHaecKH Sojiee onpaB^aH. KpoMe Toro, oh 3aMeTHO Kopoae h jierae 
ocym,ecTBHM, aeM npoTHBonojio>KHO HanpaBJieHHBiii nyTB ot MHoroKJieTOHHBix, 
HTO OCoSeHHO Ba>KHO ^Jia nOHHMaHHH npOHCXO>K^eHHa MHKCOCnOpH^HH — 
$HJioreHeTHaecKH mojio^oh napa3HTHaecKoii rpynnBi, B03HHKHieii b BepxHeM 



Mejiy H CBH3aHH0H B CBOeM CTaHOBJieHHH c kocthctbimh pwSaMH (IIIyJIbMaH, 

1966). 

BMecTe c TeM KHH^ocnopH^HH OTJin^aioTCH ot napasHTH^ecKHX aMe6, 
ot KOTopux ohh, no-BH^HMOMy, npoH3omjiH, 6ojiee cjiojkhoh opraHH3an;HeH, 
npOHBJIHIOmeHCH B MHOTOH^epHOCTH H MHOrOKJieTOHHOCTH, AH$(|)epeHI];HpOB- 
koh H,u;ep h KjieTOK, HajinqneM cjiokhbix MHoroKjieTOHHbix cnop, oSecnenH- 
BaiomHX paccejieHne Ha 3HaHHTejibHbie paccTOHHHH. 3to, HecoMHeHHo, npn- 
Bejio k ycHJieHHio >KH3He^eHTejibH0CTn , b pe3yjibTaTe Hero Sbijih ftocTHrayTH 
b pa,u;e cjiynaes rnraHTCKne ^jih Protozoa pa3Mepbi h ninpoKoe pacnpocTpaHe- 
Hne cpaBHHTejibHO 6ojibinoro KOJinnecTBa bh^ob. Gtojib cymecTBemibie 
otjihhhh ot BepoHTHbix npe^KOB CBH^eTejibCTByioT o HajiHHHH apoMop- 
$03a. 

Cjie^yeT otmcthtl, hto npn CTaHOBJieHHH KHHAOcnopn^HH He npoH3omjio 
cymecTBeHHbix H3MeHeHHH opraHon^oB ji;BH>KeHHH. Ka3ajiocb 6bi, 9 to npoTHBO- 
peHHT MHeHHio CeBeppoBa (1939), KOTopbiii cwraeT ycHJiemie ^BH>KeHHH o 
hhm H3 aTpn6yTOB apoMop$03a. O^HaKo otjihhhh KHHAocnopHflHH ot aMe6 
TaKOBbI, HTO HX <J)OpMHpOBaHHe HeJIb3H He CHHTaTb pe3yJIbTaTOM ap0M0p(|)03a. 
y>Ke JJorejib, IIojihhckhh h XencHH (1962) OTMenajin, hto b npe,n;ejiax rana 
Protozoa MoryT HMeTb MecTo apoMop$o3bi h 6e3 eymecTBeHHbix H3MeHeHHH 
OpraHOHAOB ftBHJKeHHH. 

XoponiHM npHMepoM 3TOMy MO>KeT cjiy>KHTb no,n;KJiacc Radiolaria, y ko- 
Topbix noAT>eM o6m,eH 3HeprnH >KH3He^eHTejibH0CTH hx opraHH3Ma CBH3aH 
He c ycoBepmeHCTBOBaHneM opraHOB ,o;BH>KeHHH (aKTHBHoe ^BH>KeHHe y pa^no- 
jihphh OTcyTCTByeT), a c pa3BHTneM naccnBHOH cncTeMbi — cnejieTa, KOTopbin, 
oftHaKo, npeKpacHo oSecneanBaeT hm njiaHKTOHHbin o6pa3 >kh3hh Ha Bcex 
rjiySmiax MnpoBoro oneaHa h cnocoScTByeT oSnjeMy no^eMy opraHH3apHH 
no cpaBHeHHio c noftKJiaccoM Rhizopoda, SoJibinoMy BH^OBOMy h po,u;oBOMy 
pa3HOo6pa3Hio h ninpoKOMy pacnpocTpaHeHHio. 

Cnidosporidia 3aBepmaioT o^ho H3 caMOCTOHTeji-bHbix HanpaBjieHHH 3bojiio- 
PHH npOCTeHHIHX B CTOpOHy B03HHKH0BeHHH MHOrOKJieTOHHOCTH. 3TOT nyTb 
$HJioreHeTHHecKH coBepmeHHo He3aBHCHM ot ocHOBHoro CTBOJia, H^ymero 
ot >KryTHKOHOcn;eB h ,u;aBHiero Hanajio BceMy no^papcTBy Metazoa. 

CaMOCTOHTejibHan TeHftemjHH k o6pa30BaHHio MHoroKJieTOHHOcTH HaSjiio- 
^aeTCH TaK>ne y HenoTopbix >KryTHKOHOcpeB. Hpkhm npHMepoM 3TOMy MoryT 
cjiy>KHTb napa3HTbi Polychaeta — npeACTaBHTejiH po,u;a Haplozon, KOTopbin 
3aBepmaeT pH# nocTeneHHbix nepexo^OB k MHoroKjieTOHHOCTH b ceMencTBe 
Rlastodinidae (oTp. Dinoflagellata). 3tot napa3HTHHecKHH opraHH3M coctoht 
H3 TOJIOBHOH KJieTKH, HJIH TpO^OIJHTa, npHKpenJIHIOH^eHCH K CTeHKe KHHieHHHKa 
c noMOHi,bK) nceBftonoAiiajibHoro cTeSejibKa. Tpo$ou;HT HMeeT TaK>ne Ha6op 
CTHJieTOB h HecKOJibKo coKpaTHTejibHbix $h6phjiji, oSecnenHBaiomHx eMy crn- 
6aHne h pa3rn6aHHe. ,3,ajiee cJie^yeT pa# nocjie^oBaTejibHo OT^ejiHBHinxcH 
ot Tpo^HpHTa KJieTOK — tohoijhtob, KOTopbie, HaHHHan c 7—8 KjieTOK, ,u;e- 
jihtch y>Ke b Koco-npoAOJibHOM h hhhx HanpaBJieHHHx Ha cnopopnTbi. B pe- 
3yjibTaTe o6pa3yeTca ^jiHHHan (y HenoTopbix bh^ob ji;a>Ke MHorocjioiraaa) mia- 
CTHHKa, COCTOHH],aH H3 SoJIbHIOrO HHCJia KJieTOK, COe^HHeHHblX Me>K^y co6oh 
HiHTOnJia3MaTHHeCKHMH MOCTHKaMH. ToJIbKO CaMbie 3a^HHe CnopopHTbl OTfte- 
jihiotch ot Tejia, bhboahtch H3 khhikh b Bo^y h TaM ,u;aioT 3oocnopbi. 06pa- 
maeT BHHMamie He tojilko MHoroKJieTOHHocTb, ho h onpe^ejieHHaH ^H(|)(|)epeH- 
pnpoBKa KjieTOK. 

IIpH6jIH3HJiaCb K MHOrOKJieTOHHOH OpraHH3aH^HH H ftpeBOBHftHan KOJIOHHH 
KpyropecHHHHOH HH(|)y3opHH Zoothamnium arbuscula , cocTonmaa H3 pa^a 
oco6en, coeAHHeHHbix Me>K,o;y co6oh CTeSejibKaMH. 0 bhcokoh cTeneHH hh- 
TerpapHH 3 toh kojiohhh CBH,o;eTejibCTByioT u;HTonjia3MaTHHecKaH CBH3b oco6en, 
AaioH],aH B03M0>KH0CTb coKpaHi,aTbCH kojiohhh ii;ejiHKOM, h onpe^ejieHHaa 
^H(|)(|)epeHi];HpoBKa oco6en. B^acTb H3 hhx — MHKpo30H,o;bi — cjiyjKHT ji;jih 
ocym,ecTBJieHHH nHTaHHH h k KOHii;y cyiH,ecTBOBaHHH kojiohhh nornSaeT, 
^pyrne 6ojiee KpynHbie c HecKOJibKo peji;yi];HpoBaHHbiM nepncTOMOM — Manpo- 
30H^bi — cjiy>KaT b ochobhom ,ii;jm paccejieHHH, TaK KaK, oTpbiBaacb, npeBpa- 
m,aioTCH b 6poAH>KeK, KOTopbie, npHKpenjiHHCb co BpeMeHeM k cyScTpaTy, 
;n;aioT Hanajio hoboh kojiohhh. HaKOHen;, b CTporo onpe^ejieHHbix MecTax 
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kojiohhh o6pa3yioTCH nojiOBLie oco 6 h: 2 MaKpoKOHBioraHTa h MHoro MHKpo- 
KOHBIOraHTOB. 

IIo MHeHHio pa,u;a HCCJie^oBaTejien, Tnn ry6oK caMocTOHTejibHO npoH30- 
inejl OT BOpOTHHHKOBLIX >KryTHKOHOCIjeB. 

Cpe^n pacTeHHH TamKe Ha6jno,o;aioTCH He3aBHCHMLie ^pyr ot ,u;pyra nepe- 
xojiiLi k MHoroKJieTOHHOCTH. 3 to HMeeT MecTo y rpnSoB, KpacHLix BOftopocjieii, 
6ypbix Bo^opocjieii h, HaKOHeu,, y 3ejieHLix Bo^opocjieii. nocjie^HHe, no-BH- 
^HMOMy, KpoMe ocHOBHoro CTBOJia, o6pa30BaBinero Metaphyta, ^ajin em;e 
He o,u;ho HanpaBJieHne b CTopoHy o6pa30BaHna MHoroKJieToaHOCTH. Bo bchkom 
cjiyaae ocTaHOBHBHiHeca Ha rpaHH MHoroKJieToaHOCTH npe,u;cTaBHTejiH ceM. Vol- 
vocidae , HecoMHeHHo, caMocToaTejiLHaa h xoporno npocjieamBaeMaa bctbb 
b OTpa^e Phytomonadida. Tanne (fmKTLi CBH^eTejiBCTByioT o HajinanH y mho- 
thx rpynn npocTenninx onpe,n;ejieHHOH TeH^eHijHH k nepexo,u;y b MHoroKJieToa- 
Hoe cocToaHne. 3 to ecTB cjie,o;cTBHe o^hoh o6ii];eH 3aKOHOMepHOCTH, otkpbitoh 
h c^opMyjinpoBaHHOH ,3,orejieM (1929, 1935, 1947, 1951, 1952): y o,u;HOKJieToa- 

HLIX /KHBOTHBIX OflHH H3 OCHOBHLIX nyTeH nporpeCCHBHOH 3BOJIK)H,HH — nOJIHMe- 
pH3au,Ha roMOJiornHHLix opraHOH^oB hjih aacTeii KJieTKH, HMeionpix o^HHaKo- 
Boe nponcxojK^eHHe, CTpoeHne n $yHKii,Hio. 

Kan H3BecTHO, nepBLie auiBBie cymecTBa HMean HeSojiBinne pa3MepBi, hto 
b KaKoii-To Mepe corjiacoBaaocB c HecoBepmeHCTBOM hx opraHH3au,HH. Bcjieji;- 
CTBHe 3TOrO B03HHKJia HeofixOftHMOCTB B SoJIBHieil OTHOCHTeJIBHOH noBepx- 
hocth, Hrpaiomen 3HaaHTejiBHyio pojib b o6MeHe Bem,ecTB. Tan Kan c yBejin- 
aemieM pa3MepoB Teaa ero OTHocHTejiBHaa noBepxHOCTB yMeHBinaeTca, to 
ecTecTBeHHO, hto hphmhthbho ycTpoeHHBie opraHH3MBi c em,e He,n;ocTaToaHO 
BBICOKHM ypOBHeM SHOJIOTHaeCKHX npOU,eCCOB MOTJIH HMeTB TOJIBKO OaeHB Ma- 
jiBie pa3MepBi. 

no MHeHHio JJorejia, oflHa H3 BaHmeimiHx npnanH nojiHMepH3ai];HH — 
nporpeccnpyiomee yBejraaeHne pa3MepoB jkhbothoto. npn btom, c o,h;hoh 
ctopohbi, nponcxo^HT yBejmaeHne o6BeMa u,HTonjia3MBi, c ^pyron — otho- 
CHTejiBHoe yMeHBHieHne noBepxHocTH TeJia. H to h ^pyroe TpeSyiOT ycHJieHHH 
(j)yHKii;HOHajiBHOH ^eaTejiBHOCTH opraHon^oB, t. e. cooTBeTCTBeHHoro ycjio>K- 
HeHHa opraHH3Ma. ,II,jih Toro hto 6 bi b ^bhhom cjiyaae He yMeHBiHHJica $yHK- 
PHOHaJIBHBIH 3(J)(J)eKT H^ep H OpraHOHflOB KJieTKH, HTO HeH36e>KHO npHBe^eT 
k ftesHHTerpaijHH opraHH3Ma, bo3mo>khbi ^Ba nyra: 1) yBejmaeHne pa3Mepa 
opraHOH^OB npn coxpaHeHHH hx npenuiero ancjia, 2) yBejmaeHne ancjia opra- 
hoh^ob npn coxpaHeHHH hx npeauiHx pa3MepoB. B npnpo^e hmciot MecTo 
o6a HanpaBJieHHa. 

npHMepoM nepBoro MoryT cjiy>KHTB BBiTarnBaHne h pa3pacTamie MaKpo- 
HyKJieyca h coKpaTHTejiBHoii BaKyojin y KpynHBix (^;o 1—2 mm) HH(J>y3opHH — 
Stentor , Spirostomum, Bursaria (oTp. Heterotricha ), yBejmaeHne pa3MepoB 
opraHOH^OB npn npeameM ancjie y Gigantomonas (oTp. Poly mast igina) h r py- 
rnx KpynHBix >KryTHKOHOcn;eB H3 KHHieaHHKa TepMHTOB, yBejmaeHne pa3Me- 
poB h ycjioameHHe CKeaeTa y pa^HOJiapHH, yBejmaeHne pa3MepoB a,n;pa y rpe- 
rapHH h t. 

Xoth yBejinaeHHe pa3MepoB opraHOH^OB h HMeeT MecTo y pa,u;a npocTeii- 
hihx, ho BCTpeaaeTca cpaBHHTejiBHO pe,n;Ko. Btopoh nyTB — yBejinaemie ancjia 
opraHOH,u;oB — b npnpo^e hbho npeo6jia,u;aeT Ha# nepBBiM. 3to, no-BH^HMOMy, 
onpe^ejiaeTca TeM, hto npn yBejinaemiH ancjia opraHon^OB nponcxo^HT o6m;ee 
yBejinaeHHe hx noBepxHocTH, c KOTopon SojiBineii aacTBio CBa3aHBi Shoxhmh- 
aecKne npou,eccBi. npn yBejinaeHHH >Ke pa3MepoB opraHOH^OB nponcxo^HT 
OTHOCHTeJIBHOe yMeHBineHHe noBepxHocTH. 

nojiHMepH3au,Ha — yMHoa^eHHe opraHOH^OB — oSycjioBJieHa oahhm 
H 3 OCHOBHBIX CBOHCTB JKHBOTO OpraHH3Ma: CnOCoSHOCTBIO K BOCnpOHSBO^CTBy. 
MHoroa^epHOCTB, HanpnMep, paccMaTpnBaeTca KaK pe3yjiBTaT He3aBepmeH- 
Horo ,u;ejieHHa KJieTOK. Xoth yMHo>KeHHe ancjia HeKOTopBix opraHOH^OB rpy^Ho 
Ha3BaTB He3aBepmeHHBiM ^ejieHneM KJieTKH, o^Hano 3 to yMHOJKemie Bcer^a 
b toh hjih hhoh CTeneHH npe^mecTByeT npou,eccy ,u;ejieHHa. Hmchho noaTOMy 
nojiHMepH3au,Ha — HanSojiee ,u;ocTynHBiH h pacnpocTpaHeHHBiii npou,ecc ^Jia 
ycHJieHHa $yHKi],HH opraHOH,u;oB. nojiHMepH3au,Ha SojiBineii aacTBio coae- 
TaeTca c ycjio>KHeHHeM KJieToaHon opraHH3au,HH, h6o npn yBejinaeHHH ancjia 
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opraHOHftOB ftOJinma B03HHKHyTb h KaKaa-TO Koop^HHapna hx fteaTeabHOCTH. 
IIo-BHji,HMOMy, noanMepH3aii,HH BHaaajie B03HHKaeT ^aa npe^OTBpameHna 
ji,e3HHTerpaii,HH, a conyTCTByiomee eii ycaoameHne KaeToaHoii opraHH3an,HH — 
rjw ycHJieHHa mrrerpapHH. IIooTOMy Beet npopecc noaHMepH3aii,HH cae^yeT 
paccMaTpHBaTb Kaa o,o,hh H3 nyTea coxpaHeHna a ycnaemia HHTerpapnH 
oftHOKJieToaHoro opraHH3Ma. IImchho noTOMy oh h CTaa o,o,hhm h3 nporpeccHB- 
hlix nyTeii aBoaiopHH Protozoa. 

O^HaKO nojiHMepH3aii,Hio caeji,yeT patcMaTpnBaTb Kaa npoTHBopeaHBbin 
npopecc. n P H ,o,aaeKo 3ame,a,HieH noaHMepH3aij,HH, ocoSeHHO npn nepexo,o,e 
K MHOrOKaeTOHHOCTH, BCe >Ke MO>KeT B03HHKHyTB ,H,e3HHTerpai],Ha, BLipa>KaiO- 
m,aaca b Soabineii hjih MeHbmen bbtohomhocth aacTeii KaeTKH hjih bo3hhk- 
hihx aaeTOK. flaa npe^OTBpameHna ,a,e3HHTerpaij,HH opraHH3Ma, a 3aTeM pia 
ycnaeHHa ero HHTerpapnH b Taanx cayaaax Hapajjy c B03HHKH0BeHneM pa3ana- 
hlix CHCTeM h co3,o,aHHeM KoppeaapnoHHLix CBa3eii cayamT npopecc oanro- 
MepH3aiI,HH rOMOaorHHHLIX H rOMOAHHaMHLIX, HMeiOHI,HX O^HHaKOByiO $yHK- 
pnio, opraHOB h opraHOH,n,OB. 

OanroMepH3ai],Ha, Kaa noKa3aa ray6oKHH aHaan3 ^oreaa (1936, 1947, 
1952, 1954), Mo>aeT h,o,th TpeMa ochobhlimh nyTaMn: 1) noaHaa pe^yapna 
o,h,hhx opraHOB, KOTopaa o6bihho conpoBoamaeTca ycnaeHneM $yHKii,HH 
y ocTaBHiHxca; 2) canaHne roMoaornaHbix 3aaaTKOB opraHOB; 3) pa3,n,eaeHHe 
(JyHKijHH roMo^HHaMHLix opraHOB. 

3th >ae npopeccH Ha6aio,n,aiOTca npn oaHroMepH3au,HH opraHOH^OB. 
OanroMepH3aHiHa o6bihho conpoBoamaeTca ycaoameHHeM ocTaBHinxca opra¬ 
HOB nan opraHOH^OB h ycnaeHHeM hx $yHKu;HOHaabHoro 9$(|)eKTa. OHa, 
Kaa oaho H3 Be^ymnx HanpaBaemm nporpeccHBHOH 9BoaioiiiHH MHoroKaeToa- 
hhx, HacToabKo BcecTopoHHe o6ocHOBaHa ,H,oreaeM, hto HeT Ha^oSHocTH noji,- 
Po6ho ocTaHaBanBaTbca Ha otom b ^aHHOH CTaTbe. Otmcthm anuib, hto OHa 
Mo>KeT HMeTb MecTo h y o^HOKaeToaHbix >khbothbix. Han6oaee apKHM npnMe- 
poM 9Toro MoryT cay>KHTb HH$y3opHH, BnoaHe oSocHOBaHHO Bbi^eaaeMbie 
b oco6biii no^THn Ciliophora. 3,o;ecb Ha6aio,a;aeTCH oanroMepHsapna caMoii 
cymecTBeHHOH aacra KaeTKH — a^pa. Ilo mhohhio PaimoBa (1957, 1967), 
noaaHCKoro h PaimoBa (1960), OBoaiopna HH$y3opHH maa BHaaaae no anHHH 
noaHMepH3ai];HH a,n;ep. 3aTeM bo3hhk a^epHbiH ji;yaaH3M, t. e. pa3p;eaeHHe 
hx ^yHKpHH Ha coMaTHHecKne (MaKpoHyKaeycbi) h reHepaTHBHbie (MHKpoHyK- 
aeycbi). 3to y>Ke momho canTaTb oanroMepHsapneH. Ilocae 9Toro npopecc 
(JaiaoreHeTHHecKoro npeo6pa30BaHna MaKpoHyKaeycoB, Beji;aioHi,HX BereTa- 
thbhbimh $yHKi];HaMH, nomea no anHHH hx noaHnaoH,u;H3aij,HH, t. e. noanMe- 
pH3an,HH xpoMOCOMHbix HaSopOB (reHOMOB). Tanaa noaHMepH3an,Ha OTKpbiaa 
B03M0>KH0CTb RjiR hoboh oaHroMepH3apHHi yMeHbmeHHe ancaa a,o,ep b KOHea- 
hom MTore ,n,o o,n,Horo MaKpoHyKaeyca h o^Horo MHKpoHyKaeyca. B pe3yab- 
TaTe Taaoro npopecca, npHBe^mero He ToabKo k ycnaeHHio <J>yHKi],HOHanbHOH 
,a,eHTeabHOCTH coMaTHaecaoro a,n,pa, ho h k ycnaeHHio HHTerpapHH KaeTKH, 
a cae/i;oBaTeabHO, h Bcero opraHH3Ma, HH(|)y3opHH noayanaH Soabinne B03- 
mo>khocth ji,aa yBeanaeHHa pa3MepoB Teaa, HHTeHCH(J)HKai],HH oSMeHa Bem,ecTB, 
coBepmeHCTBOBaHHa ^BnraTeabHbix $yHKii,HH h no caoamocTH CBoeii opraHH- 
3aii,HH ftocTnran ypoBHa, noji,aac npeBbmiaiomero ypoBeHb HeKOTopbix mhoto- 
KaeToaHbix mhbothhx. 

IloaHMepH3aii,Ha xpomocomhhx Ha6opOB b a^pax, o^Hano, 6e3 pa3BHTna 
a^epHoro ji,yaaH3Ma HMeeT MecTo h y HeKOTopbix pa^noaapHH (oTp. Phaeoda- 
ria , Spumellaria, bo3mo>kho Nassellaria). 

Ilpopecc oaHroMepH3an;HH y mhothx cneii,HaaH3HpoBaHHbix HH(|)y3opHH 
3axBaTbiBaeT h ,o,BHraTeabHbie aaeMeHTbi — pecHHaKH. BacTb hx MeHaeT 
cbok) $yHKii,Hio h cay>KHT RJiK no^roHa nHii],H; y HeKOTopbix HH(|)y3opHH 
HaSaio^aeTca ncae3HOBeHHe pecHnaeK Ha OT,u,eabHbix yaacTKax noBepxHOCTH 
Teaa; pecHHHKH MoryT canBaTbca b MeM6paHeaabi nan b pnppn, cay>Kaiu,He 
ji,aa noa3aHba no cyScTpaTy h pa ^pyrnx ^BHraTeabHbix $yHKii,HH h t. a- 

Bto KacaeTca KHH^ocnopn^HH, ^ocTHrianx MHoroKaeToaHOCTH, to y hhx 
npopecc oanroMepH3aii,HH Bbipa>KeH caa6ee h npoaBaaeTca b ji,H(|)(|)epeHii,H- 
pOBKe h cnabHoii cneii,HaaH3aii,HH OT,o,eabHbix KaeTOK h aji,ep, KaK b BereTaTHB- 
Hbix $opMax, Tan ocoSeHHO b cnopax. Hapa/i;y c othm b BereTaTHBHbix $opMax 
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MHKeocnopHAHH B03M0>KHa h Hpe3BbiHaHHO CHjibHan BTopHHHan nojiHMepn- 
3au;HH BereTaTHBHbix HAep h reHepaTHBHbix KJieTOK (ao HecKOJibKnx mhjijiho- 
hob). CjieAOBaTejibHO, npopecc HHTerpapnn y khhaochophahh Bbipa>KeH cjiaSo, 
XOTH H HMeeT MeCTO. 

TaKHM o6pa30M, ojinroMepnsapHH Bcer^a nponcxoAHT Ha 6a3e AaJieno 
3ameAineH nojiHMepH3apnn: y oAHOKJieTOHHbix — Ha 6a3e nojiHMepH3an;HH xpo- 
mocomhbix Ha6opoB, HAep, pecHHneK hjih KaKHX-HnSyAb Apyrnx opraHOHAOB , 
y MHoroKJieTOHHbix — b nepByio onepeAt Ha 6a3e MHoroKJieTonHoro CTpoeHHH, 
b A^JiKHenuieM — Ha 6a3e MHo>KecTBeHHOH 3aKJiaAKH opraHOB. IIocjieAHee 
oScTOHTejibCTBO 3acjiy>KHBaeT ocoSoro BHHMaHHH, h6o oho CBHAeTejibCTByeT 
o tom, hto h y MHoroKJieTOHHbix >khbothbix jiioSoh ojmroMepH3au,HH npeAme- 
CTByeT nojiHMepHaa opraHH3au,HH. IIo-BHAHMOMy, nojiHMepH3an,HH opraHOH¬ 
AOB (pe>Ke yBejiHneHHe hx pa3MepoB) y oAHOKJieTOHHbix >khbothbix, paBHO 
Kan h MHo>necTBeHHaH 3anjiaAKa opraHOB y MHoroKJieTOHHbix, ecTb OTpa>KeHne 
cpaBHHTejibHo nacTo npoHBJiHiomencH 3aKOHOMepHOCTH b 3bojhou;hh >khbot- 
hbix: npn ycnjieHHH (j)yHKu;HH opraHOHAOB hjih opraHOB npe>KAe Bcero npo- 
hcxoaht KOJiHnecTBeHHbie H3MeHeHHH — yBejiHHeHne hx HHCJia (pe>Ke hx 
pa3MepoB). CymecTBeHHbie KanecTBemibie H3MeHeHHH, npHBOAHmne k ycjio>K- 
HeHHio opraHH3au,HH oTAejibHoro opraHOHAa hjih opraHa h ycnjieHHio hx $yHK- 
AHOHajibHOH A^HTejibHocTH, B03HHKaioT oSbiHHo y>Ke bo BTopyio onepeAt — 
npn ojiHroMepH3au,HH. 

CjieAOBaTejibHo, nporpeccHBHaH 3bojhoh;hh >KHBOTHbix c MOMeHTa bo3- 
HHKHOBeHHH KJieTOHHbIX OpraHH3MOB HA©T no CXeMe: OpraHH3M OJIHTOMep- 
HOTO CTpoeHHH -> 0praHH3M nOJIHMepHOrO CTpoeHHH —> OpraHH3M OJIHTOMep- 
hoto CTpoeHHH Ha hoboh ocHOBe. 3Aecb Hajinpo npoHBJieHHe AnajieKTHHecKoro 
3aKOHa oTpnpaHHe oTpnpaHHH, npn kotopom Ha nocjieAHeM 3Tane HMeeT MecTo 
He npocToe 0TpHU,aHHe, a CHHTe3, nocKOJibKy ojmroMepH3au,HH hact Ha 6a3e 
nojiHMepH3au;HH h nojiHOCTbio BKJnonaeT ee b ce6n. 

B CBeTe 3THX A^HHblX HeJIb3H COrjiaCHTbCH CO B3TJIHAaMH IIoJIHHCKOrO H 

PaHKOBa (1960) h PaiiKOBa (1967), CHHTaioiAHx, hto nojiHMepH3apHH opraHon- 

AOB KaK OCHOBHOH nyTb HX nporpeCCHBHbIX 3BOJHOIi;HOHHbIX H3MeHeHHH CBH- 
3aHa c hx onpeAejieHHOH CTpyKTypon. CTpyKTypa opraHOHAOB, 3aBHCHiu,aH 
OT HX MOJieKyJIHpHOH OpraHH3aiJHH, no MHCHHIO aBTOpOB, He A^eT B03M0>K- 
HOCTH A^H 3HaHHTeJIbHbIX KaHeCTBeHHbIX H KOJIHHeCTBeHHbIX H3MeHeHHH, 
B CBH3H C HeM nporpeCCHBHO-3BOJHOIi;HOHHbie H3MeHeHHH opraHOHAOB MOryT 
hath noHTH HCKJiioHHTejibHo no jihhhh nojiHMepH3apH H. 

IIpe>KAe Bcero caM TepMHH «nojiHMepH3au;HH» CBHAeTejibCTByeT o tom, 
HTO HCXOAHbIM MOMeHTOM B 3BOJHOIi;HH OpraHOHAOB SblJIO ojiHroMepHoe COCTOH- 
Hne. CjieAOBaTejibHo, opraHH3M ojinroMepHoro CTpoeHHH hmcji tojibko OAny 
B03M0>KH0CTb k H3MeHeHHio — nojiHMepH3aii;Hio. 06paTHbiH >ne npoijecc — 
ojiHroMepH3an;HH — cthhoehtch B03M0>KHbiM jiHHib TorAa, KorAa rjw Hero 
co3AaeTCH onpeAejieHHan npeAnocbiJiKa — MHo>KecTBeHHocTb. Bojiee Toro, 
cbmh opraHejiJibi, no-BHAHMOMy, bo3hhkjih b pe3yjibTaTe ojiHroMepH3an;HH, 
npoHcmeAineH Ha nepBHHHOM AH$$y3HOM ypoBHe, BCJieACTBHe nero npopeccbi, 
npoHCxoAHiu,He bo Bcex ynacTKax KJieTKH, CKOHpeHTpHpoBajiHCb b CTporo 
onpeAeJieHHbix annapaTax. 

CjieAyeT otmcthtb, hto IIlMajibray3eH (1960), xoth h He ccbiJiaeTcn Ha Teo- 
pnio ^orejiH o nojiHMepH3au;HH h ojiHroMepH3au;HH nan nyTnx nporpeccHB- 
HOH 3B0JH0U;HH >KHBOTHbIX, OAHaKO npH3HaeT 3B0JIK)H;HI0 HMeHHO B TBKOH nocjie- 
AOBaTejibHocTH: SnojiorHHecKaH nojiHMepH3aii,HH, BeAyman k nporpeccHBHOH 
AH$$epeHu,Hau,HH h HHTerpapHH. He TpyAHO bhactb, hto «nporpeccHBHaH 
AH(|)(j[)epeHH,Hau,HH h HHTerpapHH» Ha 6a3e «nojiHMepH3au,HH» BnojiHe cootbct- 
CTByeT TepMHHy «ojiHroMepH3an;HH» b noHHMaHHH ^orejin. ,3,ajiee IIlMajibray- 
3eH CHHTaJI, HTO TBKOH npopeCC npOHCXOAHT Ha pa3HbIX ypOBHHX OpraHH3a- 
u,hh . B AOKJieTOHHOH ctbahh b pe3yjibTaTe nojiHMepH3au;HH, t. e. yBejinneHnn 
HHCJia cxoahbix eAHHHu; (reHOB, mhtoxohaphh, MOJienyji Ba>KHeHHiHX XHMHne- 
CKHX BemeCTB H AP-)> nOHBHJiaCb B03M0>KH0CTb RJ1K H3MeHeHHH OTAeJIbHbIX 
ajieMeHTOB 6e3 HapymeHHH >KH3Hecnoco6HOCTH opraHH3Ma b u;ejioM. noHBJie- 
Hne hobbix BapnaHTOB co3Aajio npeAnocbiJiKH a^h ecTecTBeHHoro OTSopa h 
AajibHeHmeH 3bojiioh;hh opraHH3MOB Ha nyTH AH$(J)epeHH;Hau,HH hx CTpyKTyp 
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h $yHKu;HH. 3Ta ,n;H(|)(|)epeHii;Haii;HH, t. e. o6oco6jieHne h cneu;HajiH3ai];HH 
$yHKu;HH, conpoBOK^aeMan HHTerpau;HeH, npnBejia k co3AaHHio xpomocom 
h flpyrnx BajKHeimiHx opraHOHAOB. B flaJibHeimieM npou;eccLi nojiHMepn 3 a- 
u;hh c nocjie£yroiu;eH AH<|)<f)epeHi];Hai];HeH h HHTerpau;HeH, t. e. ojinroMepH3a- 
u;HeH, Ha hoblix ypoBHHx npHBejin k o6pa30BaHHio HApa, k B03HHKH0BeHHH) 
MHOrOXpOMOCOMHLIX H^ep, MHOrOH^epHLIX H, HaKOHeii;, MHOrOKJieTOHHLIX 
opraHH3MOB, T#e, no cjiOBaM IIlMajibray3eHa «. . . nojiHMepH3an,HH npnBejia 
k flH(|)<J)epeHijHaii;HH h HHTerpaiiiHH MHoroKJieTOHHBix CTpyKTyp, opraHOB h 
cncTeM Ha BLicmeM ypoBHe opraHH3an;HH». 

EojibHiyio TeopeTHnecKyio ijeHHOCTB npe^CTaBJineT yKa3aHne IIlMajiBray- 
3eHa Ha to, hto yBeJiHaemie nncjia cxoahbix e^HHHu; npn SnojiorHnecKOH nojin- 
MepH3au;HH AonycnaeT b H3BecTHoii CTeneHH H3MeHeHne OT^ejiBHLix ajieMeHTOB 
6e3 HapymeHHH >KH3Hecnoco6HOCTH opraHH3Ma b u;ejioM. 3Ta mlicjib — cyin,e- 
CTBeHHLin BKJiaji; b oSbHCHeHHe npHHHH nepBHHHOCTH npoiiiecca nojiHMepn3a- 
h;hh b nporpeccHBHoii 3 bojiioh;hh. 

TaKHM o6pa30M, mli BnpaBe CHHTaTB, hto nepBHHHOCTB npoijecca nojiHMe- 
pH3au;HH npn nporpeccHBHoii 3 bojiioh;hh Ha Ka>KAOM hobom ypoBHe opraHH- 
3an;HH CBH3aHa c TeM, hto oh no3BOJiHeT SbiCTpo h 6e3 cyn^ecTBeHHLix nepe- 
CTpoeK ftocTnrHyTb HHTeHCH(|)HKaH;HH $yHKH;HH opraHa hjih opraHOHAa h 
yBejiHneHHH ero CBH3eii c BHenmeH cpeAOH h npn 3 tom co3AaeT HaAOKHBie ycjio- 
bhh ,o;jih hoblix KanecTBemiBix H3MeHeHHH c nocjieAyioiAeH ojiHroMepH3au,HeH. 

B Tex cpaBHHTejiLHO peAKHx cjiynanx, KorAa AJifl aAanTaijHH k onpeAejieH- 
HLIM yCJIOBHHM HeoSxOAHMBI TOJILKO H3MeHeHHH pa3MepOB, nOJIHMepH3aiI,HH 
M02KCT H He np0H30HTH. IIpHMepOM 3TOMy MOryT CJiy>KHTB pa^HOJIHpHH, KOTO- 
pbie aocthtjih cymecTBeHHoro nporpecca b aAanTaiiiHH k nJiaHKTOHHOMy o6pa3y 
>kh3hh b ochobhom 3a cneT H3MeHeHHH pa3MepoB H $opMLi CBoero cKejieTa. 

Ilpn on,eHKe nporpeccHBHOCTH toh hjih hhoh rpyrnm huibothbix h toto 
HJIH HHOrO HanpaBJieHHH B HX 3BOJHOII.HH Hy>KHO yHHTLIBaTL He CTOJILKO CJIO>K- 
HOCTL H BLICOTy OpraHH3aiI,HH OT^eJILHBIX CHCTeM H OpraHOB, CKOJIBKO CTeneHB 
ycHJieHHH HHTerpaiiiHH Bcero opraHH3Ma. IIoaTOMy CTaHOBHTCH hohhthbim Ba>K- 
Hoe nporpeccHBHoe 3HaneHHe yKa3aHHOH BBirne nocjieAOBaTejiBHocTH npoiiieccoB 
nojiHMepH3aii;HH h 0JiHr0MepH3aii,HH, npH3BaHHBix Ha pa3HBix 3Tanax 3 bojiio- 
H,HH CJiy>KHTB OftHOH H TOH >ne IjeJIH — coxpaHeHHio H yCHJieHHIO HHTerpaiiiHH 
opraHH3Ma. 

OcoSeHHOCTH OpraHH3MeHHOrO yCTpOHCTBa H CBH3aHHBie C 3THM pa3JIHHHH 
ochobhbix nyTeii nporpeccHBHoii 3bojiioh;hh CTajin npHHHHOH h pa3JiHHHoro bjih- 
hhhh napa 3 HTHnecKoro o6pa3a >kh3hh Ha Protozoa h Metazoa (IJiyjiBMan, 1966). 

IIapa3HTH3M oSbihho cnocoScTByeT yBejinnemno pa3MepoB Tejia. y oaho- 
KjieTOHHBix opraHH3MOB, Kan mbi y>ne roBopnjiH, Jiio6oe yBejiHneHHe pa3MepoB 
TpeSyeT ajih coxpaHeHHH HopMajiBHoro $yHKii;HOHHpoBaHHH KJieTKH Toro hjih 
HH oro ycoBepmeHCTBOBaHHH kjictohhoh opraHH3aii;HH (b tom nncjie nojiHMe- 
pH3an;HH), hto cooTBeTCTByeT ycjio>KHeHHK) opraHH3an;HH h Bcero opraHH3Ma. 
IIo3TOMy mbi BnpaBe o>KHAaTB y mhothx napa3HTHHecKHx npocTeimnix ycjio>K- 
HeHHH opraHH3au;HH h nojiHMepH3au;HH hx opraHOHAOB. 

JJeiiCTBHTejiBHO, non™ b Hanlon rpynne npocTeiiHiHx napasHTHnecKne 
opraHH3MBi OKa3BiBaiOTCH oahhmh h3 HanSojiee BBicoKoopraHH30BaHHBix. Cpe^H 
HH(|)y30pHH HanSoJiee BBIC0K00praHH30BaHHBIMH H HHTerpnpOBaHHBIMH OKa- 
3BiBaiOTCH npeACTaBHTejiH napa3HTHnecKoro ceMeiiCTBa Ophryoscolecidae. 
Cpe,n;H >KryTHKOHOCu;eB — napa3HTHnecKHe Polymastigida h Hypermastigida. 
Ha npHMepe nepBBix mo>kho npocjieAHTB Bee CTeneHH ycjioHmemiH ot hh3ihhx, 
em,e CBo6oAHon«HByH],Hx npeACTaBHTejieii, oSjiaAaiomHx TpeMH >KryTHKaMH 
( Trimastix , Dallingeria), k napa 3 HTHnecKHM neTBipexjKryTHKOBBiM hjih nara- 
>KryTHKOBBiM (Trichomonas, Pentatrichomonas), hjih k neTBipexjKryTHKOBBiM, 
ho c oneHB ycjio>KHeHHBiM napa6a3ajiBHBiM annapaTOM (Pseudodevescovina), 
hjih, HaKOHeu;, k oco6hm c Sojibihhm KOJinnecTBOM n^ep (ao 50), >KryTHKOB, 
napa6a3ajiBHBix annapaTOB, aKcocTHJieii (Calonympha ). 

XoponiHM npHMepoM MoryT cjiy>KHTB Tan>Ke Dinoflagellata, rAe y npeACTa- 
BHTejieii y>ne ynoMHHaBinerocH ceM. Blastodiniidae mo>kho npocjieAHTB 6po- 
caiomeecH b rjia3a ycjio>KHeHHe opraHH3an;HH: 1) napa3HTHpyiOHi,aH Ha njiaHK- 
TOHHBIX >KHBOTHBIX Oodiflium , OTJIHHaK)HI,aHCH OT CB 060 AH 0 >KHByHl,HX $OpM 
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TeM, hto b nepnoA pa3MHomeHHH OHa nocjieAOBaTejibHO OTAejineT ot ce6n Bee 
yMeHbinaioii],HxcH b pa3Mepax ocoSen (tpo<|)oh,ht y Hee HBJineTCH oAHOBpe- 
Meirao h tohophtom), oKpymaiomHxcH Ka>KAaH CBoen oSojiohkoh; 2) bkto- 
napa3HT anneHAHKyjinpHH Apodinium , y KOTopon nocjieAOBaTejibHO 0 T^,ejiHB- 
iiihhch roHon,HT cpa3y b cboio onepeAB HammaeT AeJiHTbcn Ha cnopopHTbi, 
npnneM BOKpyr KamAoro HOBoro roHon,HTa h Tpo(J)OH,HTa B03HHKaeT oSman 
oSojiOHKa, b pe3yjibTaTe nero o6pa3yeTCH cncTeMa BCTaBJieHHbix APyr b APY ra 
oSojioneK; 3) em,e Sojiee ycjiotfmeHHbiH napa3HT KHHieHHHKa mopckhx Becjio- 
Hornx paKOB Blastodinium\ 4 ) napa3HT KnmeHHHKa MHorom,eTHHKOBbix nepBen 
Haplozoon, AOCTHrimm, KaK mli yme OTMenajm, ypoBHH MHoroKJieTOHHOCTH. 

MHoroKJieTOHHbie khhaochophahh — pejiHKOM napa3HTHHecKan rpynna — 
bo3hhkjih b pe3yjibTaTe nporpeccHBHOH 3 bojiioh,hh napa3HTHHecKHx aMe6. 
Hhcjio npHMepoB noAoSHoro poAa mojkho Sbijio 6bi bo MHoro pa3 yBejiHHHTb, 
OAHaKo HaM KameTcn, hto h npnBeAOHHbix BnoJiHe A^CTaTOHHO, htoSbi noKa- 
3aTb, Kanyio pojib MomeT nrpaTb napa3HTHHecKHH o6pa3 >kh3hh b nporpec¬ 
cHBHOH 3BOJIIOI],HH OAHOKJieTOHHbIX 2KHBOTHBIX. 

9to, OAHano, He HCKJHonaeT bo3mo>khocth npoTHBonojiomHoro bjihhhhh 
napa3HTH3Ma Ha npocTeimnix. B Tex cjiynanx, KorAa, KaK HanpnMep npn 
BHyTpnKJieTOHHOM napa3HTH3Me, He npoHCxoAHT 3aMeTHoro yBeJinnemm pa3Me- 
poB Tejia, MomeT HMeTb MecTO He tojibko OTcyTCTBne nporpeccHBHOH 3bojik>- 
h,hh, ho h onpeAeJieHHbiH perpecc oprammapHH (MajmpHHHbiH njia3MOAHH, 
nHponjia3Mbi, TOKConjia3Mbi, kokh,hahh h AP-)- 

y MHoroKJieTOHHoro napa3HTa yBejinneHne pa3MepoB nponcxoAHT 3a cneT 
yMHo>KeHHH ero KJieTOK, SoJibmen nacTbio 6e3 3aMeraoro yBejmneHHH pa3Me- 
poB nocjieAHHX. IIocKOJibKy HopMaJibHoe (JjyHKAHOHHpoBaHHe KamAOH H3 
cocTaBJiHiomHx ero KJieTOK yme oSecneneHo, a Becb opraHH3M b ijeJiOM He 
Hy>KAaeTCH b ycnjieHHH KHTerpaipm h A a >^e b coxpaHeHHH ee npenoiero ypo¬ 
BHH, nocTOJibKy y MHoroKJieTOHHoro napa3HTa HMeeT MecTO oSpaTHoe HBJie- 
Hne — A63HHTerpaii,HH h o6m;ee ynpom,eHHe opraHH3au;HH, hto He HCKJHonaeT 
BbicoKoro pa3BHTHH HeKOTopbix CHCTeM h opraHOB (HanpnMep opraHOB npnKpen- 
JieHHH, BOCnpOH3BOACTBa H AP-)* 

Cnidosporidia — mHBOTHbie, AOCTHrinne HanSojiee BbicoKoro ypoBHH no 
JIHHHH nOJIHMepH3au;HH, — MHOTOKJieTOHHOCTH. OAHaKO OHH OHeHb MaJIO npo- 
ABHHyjincb b HanpaBJieHHH, b toh hjih hhoh CTeneHH xapaKTepnoM a-^b Bcex 
MHoroKJieTOHHbix, — ycHJieHne HHTerpaijHH opraHH3Ma 3a cneT ojinroMepn- 
3ai];HH. CyiH;ecTBeHHbm, ho eAHHCTBeHHbiH mar b 9tom HanpaBJieHHH — AH$- 
(j)epeHu,Hau,HH h cnei],HajiH3aH,HH hagp h kjictok , xoth b Kanon-To Mepe h 
ycHJiHJi HHTerpauiHio opraHH3Ma, OAnaKO He AaJi 3aMeTHbix pe3yjibTaTOB. Khhao- 
cnopHAHH 3aMeTHO OTjinnaiOTCH ot APyrHX MHoroKJieTOHHbix >khbothhx npo- 
ctotoh CBoen opraHH3an,HH. V hhx HeT TKaHen h MHoroKJieTOHHbix opraHOB. 
Ctbopkh h CTpeKaTejibHbie hhth, HecMOTpn Ha hx 6ojibmyio cneu,HajiH3ai],Hio, 
TpyAHO Ha3BaTb opraHaMH, TaK KaK KamAbiH H3 hhx npeACTaBJineT co6oh eAHH- 
CTBeHHyio KJieTKy. Hhcjio pa3Hbix thhob kjictok Tanme He3HaHHTejibHO — 
caMoe 6ojibmoe 6—7. HMemio no3TOMy Sojibihhhctbo HCCJieAOBaTejien npeA- 
noHHTaiOT ocTaBJiHTb Cnidosporidia b npeAejiax Protozoa. Tanon ypoBeHb 

OpraHH3ail,HH KHHAOCnopHAHH, HeCOMHeHHO, CBH3aH C pa3JIHHHbIM BJIHHHHeM 
napa3HTH3Ma Ha OAHOKJieTOHHbIX H MHOrOKJieTOHHbIX >KHBOTHbIX. 

IIpeAKH KHHAOCnopHAHH — KaKne-TO aMeSbi — BCJieACTBne napa3HTHHe- 
CKoro o6pa3a >kh3hh aocthtjih oneHb BbicoKoro ypoBHH opraHH3an,HH. Oa- 
HaKO, KaK TOJIbKO OHH CTaJIH MHOrOKJieTOHHbIMH, TOT me napa3HTH3M OKa3aJICH 
npennTCTBHeM k hx A^BHenmeMy nporpeccHBHOMy pa3BHTHio. BcjieACTBne 
3Toro 3bojiioi],hh Cnidosporidia nomjia nocjie HecoMHeHHoro apoMop(J)03a 
tojibko no nyTH HAHoaAanTapHH, a caMH ohh TaK h ocTajincb Ha rpaHH oaho- 
KJieTOHHOrO H MHOrOKJieTOHHOrO COCTOHHHH. 
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MULTICELLULAR NATURE OF CNIDOSPORIDIANS AND THE ROLE 
OF POLYMERISATION AND OLIGOMERISATION IN THE ORIGIN 
OF MULTICELLULARITY 

S. S. Shulman 
SUMMARY 

Cnidosporidians are regarded as an independent branch which attained the state of 
multicellularity. A role of polymerisation and oligomerisation of homologous and homody¬ 
namic organelles in the evolution of Protozoa and the origin of multicellularity are dis¬ 
cussed. 



